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PATENT APPLICATION 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 
Kazuo HIRAGUCHI, et al 
Appln. No.: Not Yet Assigned 

Confirmation No.: Not Yet Assigned Group Art Unit: Not Yet Assigned 

Filed: March 19, 2002 Examiner: Not Yet Assigned 

For: MAGNETIC TAPE CASSETTE 

PRELIMINARY AMENDMENT 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination, please amend the above-identified application as follows: 
IN THE SPECIFICATION : 

Please delete the seventh full paragraph and replace it with the follow new paragraph: 

Figs. 12 (a) and 12 (b) are plan views of a lower half of the conventional magnetic tape cassette. 

IN THE CLAIMS : 

Please cancel claims 1-5 without prejudice or disclaimer. 

Please add the following new claims: 

6. Magnetic tape cassettes adapted to be operated in a recording and reproducing 
' apparatus which can commonly operate a plurality of sizes of the magnetic tape cassettes, each 
of the magnetic tape cassettes comprising: 
a magnetic tape for storing data; 

tape reels respectively provided with bosses around which the magnetic tape is wound; 
upper and lower flanges for restricting vertical movement of the magnetic tape as it is 
wound around the tape reels, said lower flange having a radially inner portion; and 



upper and lower halves for rotatably accommodating said tape reels, said lower half 
respectively having ribs at its front end in such a manner that said magnetic tape is restricted in 
height by said lower flange and the ribs, 

wherein a size relationship among the magnetic tape cassettes is such that the magnetic 
tape cassettes have a substantially similar vertical length while a horizontal length may vary 
among the magnetic tape cassettes, and 

when the horizontal length varies among the magnetic tape cassettes, the difference 
between the height of the radially inner portion and the height of ribs is the same for each of the 
varying size magnetic tape cassettes. 

7. The magnetic tape cassettes according to claim 6, wherein at least one of the upper 
and lower halves having a pair of guide members for defining tape running area of the tape 
running openings, and 

wherein when the horizontal length varies among the magnetic tape cassettes, 
distances between positioning marks are the same for each of varying size 
magnetic tape cassettes, 

distances between the pair of guide members vary among the magnetic tape 

cassettes, and 

inclinations defined by tape running paths that are defined by connecting the 
bosses and said guide members are the same for each of varying size magnetic tape cassettes. 

8. The magnefic tape cassettes according to claim 6, wherein at least one of the upper 
and lower halves having a pair of guide members for defining tape running area of the tape 
running openings, and 

wherein when the horizontal length varies among the magnetic tape cassettes, 

distances between positioning marks are the same for each of varying size 

magnetic tape cassettes, 

widths of the pair of tape running openings in a horizontal direction of said 
cassettes are the same for each of varying size magnetic tape cassettes, and 

distances between the pair of guide members for restricting tape running areas of 
said tape running openings at inner sides of the cassettes vary among the magnetic tape cassettes. 



9. The magnetic tape cassettes according to claim 6, wherein the pluraUty of sizes of 
the magnetic tape cassettes include at least two of S, M, L and LL cassettes. 

10. The magnetic tape cassettes according to claim 7, wherein the plurality of sizes of 
the magnetic tape cassettes include at least two of S, M, L and LL cassettes. 

1 1 . The magnetic tape cassettes according to claim 8, wherein the plurality of sizes of 
the magnetic tape cassettes include at least two of S, M, L and LL cassettes. 

12. Magnetic tape cassettes adapted to be operated in a recording and reproducing 
apparatus which can commonly operate a pluraUty of sizes of the magnetic tape cassettes, each 
of the magnetic tape cassettes comprising: 

a magnetic tape for storing data; 

tape reels respectively provided with bosses around which the magnetic tape is wound; 

upper and lower flanges for restricting vertical movement of the magnetic tape as it is 
wound around the tape reels; and 

upper and lower halves for rotatably accommodating said tape reels, said upper and 
lower halves defining a pair of tape running openings through which said magnetic tape runs, 
and at least one of the upper and lower halves having a pair of guide members for defining tape 
running area of the tape running openings, 

wherein a size relationship among the magnetic tape cassettes is such that horizontal 
lengths of the magnetic tape cassettes may vary among the magnetic tape cassettes, and 

wherein when the horizontal length varies among the magnetic tape cassettes, 
distances between positioning marks are the same for each of varying size 
magnetic tape cassettes, 

distances between the pair of guide members vary among the magnetic tape 

cassettes, and 

inclinations defined by tape running paths that are defined by connecting the 
bosses and said guide members are the same for each of varying size magnetic tape cassettes. 



13. Magnetic tape cassettes adapted to be operated in a recording and reproducing 
apparatus which can commonly operate a pluraUty of sizes of the magnetic tape cassettes, each 
of the magnetic tape cassettes comprising: 

a magnetic tape for storing data; 

tape reels respectively provided with bosses around which the magnetic tape is wound; 

upper and lower flanges for restricting vertical movement of the magnetic tape as it is 
wound around the tape reels; and 

upper and lower halves for rotatably accommodating said tape reels, said upper and 
lower halves defining a pair of tape running openings through which said magnetic tape runs, 
and at least one of the upper and lower halves having a pair of guide members for defining tape 
running area of the tape running openings, 

wherein when the horizontal length varies among the magnetic tape cassettes, 

distances between positioning marks are the same for each of varying size 

magnetic tape cassettes, 

widths of the pair of tape running openings in a horizontal direction of said 
cassettes are the same for each of varying size magnetic tape cassettes, and 

distances between the pair of guide members for restricting tape running areas of 
said tape running openings at inner sides of the cassettes vary among the magnetic tape cassettes. 

14. Magnetic tape cassettes adapted to be operated in a recording and reproducing 
apparatus which can commonly operate a plurality of sizes of the magnetic tape cassettes, each 
of the magnetic tape cassettes comprising: 

a magnetic tape for storing data; 

tape reels respectively provided with bosses around which the magnetic tape is wound; 

upper and lower flanges for restricting vertical movement of the magnetic tape as it is 
wound around the tape reels; and 

upper and lower halves for rotatably accommodating said tape reels, said upper and 
lower halves defining a pair of tape running openings through which said magnetic tape runs, 
and at least one of the upper and lower halves having a pair of guide members for defining tape 
running area of the tape running openings. 
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15. A process for producing guide rollers in a magnetic tape cassette, wherein the guide 
rollers are rotatably supported near an inlet and an outlet of a magnetic tape and adapted to guide 
drawing-out and taking-up of said magnetic tape, the process comprising: 

molding each of said guide rollers as a resin molded article having its cylindrical part in 
a barrel-like shape while a parting line is positioned between molds for injection molding at the 
largest diameter portion of said guide roller; and 



16. A process for producing guide rollers in a magnetic tape cassette wherein said guide 
rollers are rotatably supported near an inlet and an outlet of a magnetic tape and adapted to guide 
drawn-out and take-up of said magnetic tape, the process comprising: 

molding each of said guide rollers as a resin molded article having its cylindrical part in a 
barrel-like shape while a parting line is positioned between molds for injection molding at both 
ends of said guide roller, and 

removing a molding burr projected from said parting hne, 

REMARKS 

Entry and consideration of this Amendment is respectfully requested. 
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APPENDIX 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 
IN THE SPECIFICATION : 

Page 16, paragraph 7 

Fig. 12 is a plan view Figs. 12 (a) and 12(b) are plan views of a lower half of the conventional 
magnetic tape cassette. 

IN THE CLAIMS : 

Claims 1-5 are canceled. 

Claims 6-16 are added as new claims. 



,4, ' J(ri3Rec'dPCT/PT0 19 MAR 2002 



SPECIFICATION 



MAGNETIC TAPE CASSETTE 



5 <Technical Field> 

The present invention relates to a magnetic tape cassette 
such as a digital video cassette (DVC) and so on. 

<Background of the Invention> 

10 As a magnetic recording medium, there has been a magnetic 

tape cassette having apair of tape reels, around which a magnetic 
tape is wound and which is rotatably contained in a cassette 
case. Fig. 10 is an exploded perspective view of a magnetic 
tape cassette for a DVC (a digital video cassette) as one example 

15 of the magnetic tape cassettes of this type. 

As shown in Fig. 10, a cassette case of this magnetic 
tape cassette 50 is composed of an upper cassette half 
(hereinafter referred to as an upper half) 51 in a substantially 
rectangular shape, and a lower cassette half (hereinafter 

20 referred to as a lower half) 52. The lower half 52 is formed, 
at its center part, with two reel holding holes 53a, 53b, and 
at its front face with a space 54 for inserting a tape withdrawing 
member which is provided on a recording and reproducing 
apparatus . 

25 Also, at the front face of the lower half 52, there is 
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formed a lower half portion 55a of a front wall 55 which defines 
this space 54, and at both sides of the space 54, there are 
respectively formed cut-outs 57a, 57b for introducing a magnetic 
tape 56 to the exterior and to the interior. There are further 
provided tape guides 58a, 58b respectively between ends of the 
lower half portion 55a of the front wall 55 and the cut-outs 
57a, 57b. On the other hand, the upper half 51 is also provided, 
at its front face, with an upper half portion 55b of the front 
wall 55 which defines the space 54 for inserting the tape 
withdrawing member which is provided on the recording and 
reproducing device . 

To the cassette case composed of the above described upper 
and lower halves 51, 52, is assembled an openable lid 60 so 
as to cover the magnetic tape 56 which is stretched across the 
above described space 54, in other words, exposed to the exterior 
from the cassette case, on such occasion as this cassette case 
is carried. This openable lid 60 is composed of three lids, 
namely, an outer lid (a front lid) 61, a top lid (an upper lid) 
62, and an inner lid (a rear lid) 63. 

Tape reels 70, 80 around which the magnetic tape 56 is 
wound are contained in the above described cassette case so 
as to rotate in a state where they are respectively inserted 
in the above described reel holding holes 53a, 53b. These tape 
reels 70, 80 are composed of upper flanges 71, 81 and lower 
flanges 72, 82 restricting vertical movements of the magnetic 
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tape 56, and bosses 73, 83 which are integrally formed with 
the lower flanges 72, 82 and around which the magnetic tape 
5 6 is wound. 

Fig. 11 is an enlarged view of an area surrounding the 
tape guide 58a. As shown in Fig. 11, the tape guide 58a which 
is formed between the end of the lower half 55a of the front 
wall 55 and the cut-out 57a guides the magnetic tape 56. This 
magnetic tape 56 is wound around the bosses 73, 83 of the magnetic 
tape reels 70, 80 as described above. When the openable lid 
60 is closed, that is, when the magnetic tape 56 is not running 
for play back or so, positioning of the magnetic tape 56 in 
a vertical direction is conducted by means of the lower flanges 
72, 82 and ribs 59a, 59b which are formed at the front end of 
the above described lower half 52. 

By the way, there exist several magnetic tape cassettes 
having the above described structure, whose cassette cases are 
the same in height (size in a vertical direction) and different 
in size in a horizontal direction. More specifically, in such 
magnetic tape cassettes, diameters of the tape reels are made 
different in order to vary winding amounts of the magnetic tapes 
(duration of recording time) , and the tape reels are respectively 
contained in the cassette cases which are different in size 
only in a horizontal direction . In order to deal with the magnetic 
tape cassettes which are different in size in this manner, there 
are disclosed for example, in registered Japanese Patents Nos . 



2636825, 2636826 and so on, such recording and reproducing 
apparatuses which are capable of operating a plurality of the 
magnetic tape cassettes in the same manner. 

Conventionally, as the magnetic tape cassettes to be 
5 loaded in such a recording and reproducing apparatus, there 
have been a large cassette having a relatively long recording 
time (hereinafter referred to simply as "an L cassette"), a 
small cassette having a relatively short recording time 
(hereinafter referred to simply as "an S cassette"), and a 
10 cassette having a medium recording time (hereinafter referred 
to simply as "anM cassette" ) . However, they are not so different 
in size. Therefore, even though a thickness of the cassette 
case of the L cassette is the same as a thickness of the cassette 
case of the S cassette, there has been no problem in the L cassette 
15 with respect to strength. 

In recent years, there has been an increasing need for 
using a further larger cassette than the above described L 
cassette (hereinafter referred to simply as "an LL cassette") 
for the purpose of further increasing the recording time . However, 
20 provided that a height of the LL cassette should be maintained 
to be the same as the height of the above described S and L 
cassettes while a thickness of the LL cassette is maintained 
to be equal to the thickness of the other cassettes, there will 
be arisen such a problem that a flexure may occur in the cassette 
25 case, in other words, a problem of strength, because the LL 
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cassette has a larger area in a horizontal direction. For this 
reason, it is necessary to take such a countermeasure for the 
LL cassette that the thickness of the cassette case is increased. 
In this case, if it is intended to ensure an increased amount 
5 in size of the thickness of the cassette case by varying the 
height of the LL cassette, the recording and reproducing 
apparatus must be inevitably upsized correspondingly, and a 
problem of an increased cost may be concerned. From this 
viewpoint, it has been considered that the vertical size of 

10 the LL cassette had better be maintained at the same size as 
it currently stands. 

However, when the strength of the cassette case is intended 
to be ensured by increasing the thickness of the LL cassette 
without changing the vertical size of the LL cassette, gaps 

15 inside the LL cassette will become narrow. On the other hand, 
because the tape reels are such members as rotating inside the 
cassette case when driven, the gaps of a certain extent must 
be maintained between the cassette case and the tape reels so 
that the rotation may not be hindered. 

20 Therefore, in order to obtain the predetermined gaps 

between the cassette case and the tape reels, such a method 
has been considered that a distance between the upper and the 
lower flanges composing the tape reels may be reduced to such 
an extent that a lateral size of the magnetic tape may not be 

25 interfered, in other words, the lower flanges may be positioned 
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at a higher level and the upper flanges may be positioned at 
a lower level than in the S cassette and the L cassette , However, 
as described above, positioning of the magnetic tape cassette 
in the vertical direction is conducted by means of the lower 
5 flanges and the ribs provided at the front end of the lower 
half. For this reason, by taking this countermeasure, a 
difference in height between portions where the magnetic tape 
starts to be wound (radially inner portions of the lower flanges) 
and tape withdrawing portions {the aforesaid ribs of the lower 

10 half) will be too large in the LL cassette. As the results, 
the tape may be, so to say, slackened when the openable lid 
is closed, and there has been such probability that edges of 
the tape may be damaged. 

Fig. 12 is a plan view of the lower half 52 of the DVC, 

15 in which (a) shows the lower half 52 of the DVC of the M cassette 
and (b) shows that of the L cassette. A distance between the 
positioning holes 90a, 90b for positioning them when loaded 
in the recording and reproducing apparatus , as well as a distance 
between a pair of the tape guides 58a, 58b provided in forward 

20 parts of the cassette are the same both in the M cassette and 
the L cassette. This is because a recording and reproducing 
head, tape guide pins, and so on can be co-used with both the 
cassettes in the recording and reproducing apparatus. 

Here in the drawings, hatched areas are tape running areas 

25 S in the recording and reproducing apparatus. The L cassette 
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is larger than the M cassette in an outer shape, while distances 
between the tape guides 58a and 58b are equal inboth the cassettes . 
Bosses 91a, 91b for small screws cooperate with the tape guides 
58a, 58b to define tape running openings 92, A width of the 
tape running opening 92 in the L cassette is larger than that 
of the tape running opening 92 in the M cassette. 

Accordingly, the tape running areas S of the L cassette 
are larger in width than the tape running areas S of the M cassette 
in the recording and reproducing apparatus. For this reason, 
no additional member can be provided in areas corresponding 
to the tape running areas S of the L cassette in the recording 
and reproducing apparatus, and so, an effective use of an 
interior of the recording and reproducing apparatus is 
impossible . 

Moreover, in case where it has become necessary to mount 
an additional member near the opening of the cassette in the 
recording and reproducing apparatus, the member must be mounted 
avoiding the tape running areas S of the L cassette. This will 
incur upsizing of the recording and reproducing apparatus. 

Further, the magnetic tape cassettes are classified into 
those for personal use and those for business use according 
to their applications. Fig. 13 is an exploded perspective view 
showing main components of a beta cam L cassette which is a 
magnetic tape cassette for business use. 

As shown in Fig. 13, this beta cam L cassette 220 is 
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substantially composed of an upper half 224 and a lower half 
222 constituting a cassette case, a pair of pay-off and take-up 
tape reels 228, 230 which are rotatably contained in the upper 
and lower halves 224, 222 and have a magnetic tape 226 wound 
5 around, and a lid 232 for covering front openings of the upper 
and lower halves 224, 222 so as to be opened and closed. 

In addition to the above, there are provided a plurality 
of small screws 234 for joining the upper and lower halves 224, 
222 with each other, a pair of guide rollers 236 and a pair 
10 of guide pins 238 made of metal which are arranged at tape pay-off 
and take-up openings in the lower half 222, and so on. Further, 
in the drawing, reference niimeral 24 6 represents reel holders 
arranged on the tape reels 228, 230, reference numeral 248 
represents reel springs for biasing the tape reels 228, 230 
15 via the reel holders 246, and reference numeral 250 represents 
center caps for locking the reel springs 24 8 from above the 
upper half 224. 

Pads 244 press the magnetic tape 228 with appropriate 
biasing force by slidably contacting their side faces with a 
20 back face of a magnetic tape 228 which passes between the guide 
rollers 236 and the guide pins 238 at the opening end. Amagnetic 
tape 226 taken out from the cassette 220 is guided by means 
of a variety of guide pins, which are not shown, in the recording 
and reproducing apparatus, wound around a head which is not 
25 shown, and then, paid off or taken up according to rotation 
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of a capstan motor. 

Among the above described various components, the guide 
rollers 236 are formed of resin molded articles such as POM, 
for example, which has smoothness and mechanical strength, 
5 Moreover, each of the guide rollers 236 is formed in a barrel- like 
shape in its exterior, as shown in Fig. 14, for the purpose 
of ensuring safe running of the magnetic tape 22 6 and guiding 
it effectively, and supported so as to rotate by idly engaging 
its center hole 236a with a bearing pin which is projected from 

10 the lower half 224. 

Generally, on occasion of injection molding of such a 
molded article, a parting line PL between molds is positioned 
on an end face of the molded article as shown in Fig. 14, As 
the results, when it is molded into a barrel-like shape, a larger 

15 diameter portion swelling at the middle is made undercut, and 
the article cannot be extracted in case where it has a larger 
swelling amount than a certain value. Therefore, it has been 
usually formed into the barrel-like shape through a cutting 
work by machine from a rod-like material. 

20 However, in case where the cutting work by machine has 

been employed, there has been such a problem that cutting amount 
has been large at both the ends, requiring a lot of working 
time. In addition, because the work requires an expensivemachine 
such as an NC lathe, a cutting cost would be extraordinary high . 

25 <Disclosure of the Invention> 
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The present invention has been made in view of the above 
described circumstances, and its object is to prevent damages 
of a magnetic tape in a magnetic tape cassette to be operated 
in a recording and reproducing apparatus which can operate a 
plurality of magnetic tape cassettes in the same manner. 

It is another object of the invention to provide amagnetic 
tape cassette capable of conducting recording and reproducing 
of cassettes having a plurality of sizes, without upsizing the 
recording and reproducing apparatus. 

It is a further ob j ect of the invention to provide a process 
for producing a guide roller in a magnetic tape cassette, which 
can be directly molded into a barrel-like shape by injection 
molding, whose subsequent work is simple, and which can be 
manufactured at a low cost. 

A first invention is to provide a magnetic tape cassette 
adapted to be operated in a recording and reproducing apparatus 
which can similarly operate a plurality of magnetic tape 
cassettes having the same vertical size and different sizes 
in a horizontal direction, 

each of the plurality of the magnetic tape cassettes being 
provided with tape reels having upper and lower flanges for 
restricting vertical movements of a magnetic tape and bosses 
around which the magnetic tape is wound, and a cassette case 
consisting of an upper and a lower halves for rotatably 
containing the tape reels, the magnetic tape being restricted 
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in height by means of the lower flanges and ribs provided at 
a front end of the lower half, and 

further, radially inner portions of the lower flanges 
of the tape reels in the plurality of the magnetic tape cassettes 
5 being respectively set to have different heights, 

characterized in that differences between the heights 
of the radially inner portions of the lower flanges and the 
heights of the ribs in the lower halves for restricting the 
height of the magnetic tape are the same in the plurality of 

10 the magnetic tape cassettes - 

According to the magnetic tape cassette of the first 
invention, provided that the height of the radially inner portion 
of the lower flanges which are portions where the magnetic tape 
starts to be wound is A, and the height of the ribs in the lower 

15 half which are withdrawing portions of the magnetic tape is 
B, the difference (A~B) is the same in themagnetic tape cassettes 
having different sizes (for example, the S cassette, the L 
cassette, and the LL cassette) . Because the difference in the 
parts for restricting the height of the magnetic tape in the 

20 LL cassette is appropriately established in this manner, a 
certain amount of tension can be obtained. 

Accordingly, even in a large cassette, positional 
restriction of the magnetic tape can be conducted in a stable 
manner, and damages of the tape edges will be prevented. 

25 A second invention is to provide a magnetic tape cassette 
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characterized in that in a plurality of magnetic tape cassettes 
which have different outer sizes and are operable in a same 
recording and reproducing apparatus, distances between 
positioning marks are equal, that distances between a pair of 
guide members for defining tape running areas of a pair of tape 
running openings at inner sides of the cassettes are different, 
and that tape running paths connecting bosses around which 
magnetic tapes are wound and the guide members have the same 
inclinations . 

According to the second invention, even in the plurality 
of the magnetic tape cassettes which have different outer sizes, 
the tape running areas will not be remarkably enlarged in the 
recording and reproducing apparatus , even though the outer sizes 
are increased, because the tape running paths connecting the 
bosses around which the magnetic tapes are wound and the guide 
members have the same inclinations. As the results, it will 
be possible to provide additional members or the like near the 
tape running openings of the cassettes in the recording and 
reproducing apparatus. Thus, the recording and reproducing 
apparatus will not be upsized by providing the members. 

Further, a third invention is to provide a magnetic tape 
cassette characterized in that in a plurality of magnetic tape 
cassettes which have different outer sizes and are operable 
in a same recording and reproducing apparatus, distances between 
positioningmarks are equal, that widths of apair of tape running 
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openings in a horizontal direction of the cassettes are equal, 
and that distances between a pair of guide members for 
restricting tape running areas of the tape running openings 
at inner sides of the cassettes are different. 

According to the third invention, even in a plurality 
of the magnetic tape cassettes which have different outer sizes, 
the tape running areas will not be remarkably enlarged even 
though the outer sizes are increased, because the widths of 
a pair of the tape running openings in a horizontal direction 
of the cassettes are equal - As the results, it will be possible 
to provide additional members or the like near the tape running 
openings of the cassettes in the recording and reproducing 
apparatus. Thus, the recording and reproducing apparatus will 
not be upsized by providing the members. 

A fourth invention is to provide a process for producing 
guide rollers in a magnetic tape cassette, the guide rollers 
being rotatably supported near an inlet and an outlet of a 
magnetic tape and adapted to guide pay-off and take-up of the 
magnetic tape, 

characterized in that each of the guide rollers is a resin 
molded article having its cylindrical part in a barrel-like 
shape, and that a parting line between molds for injection 
molding is positioned at the largest diameter portion of the 
guide roller to mold it into a barrel-like shape, and thereafter, 
a molding burr projected from the parting line is removed. 
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A fifth invention is to provide a process for producing 
guide rollers in a magnetic tape cassette, the guide rollers 
being rotatably supported near an inlet and an outlet of a 
magnetic tape and adapted to guide pay-off and take-up of the 
magnetic tape, 

characterized in that each of the guide rollers is a resin 
molded article having its cylindrical part in a barrel-like 
shape, and that a parting line between molds for injection 
molding is positioned at both ends of the guide roller to mold 
it into a barrel-like shape, and thereafter, a molding burr 
projected from the parting line is removed. 

According to the productionprocess of the above described 
fourth invention, as a first step, the parting line between 
the molds for injection molding is positioned at the largest 
15 diameter portion, for example in the center part of the guide 
roller in a barrel-like shape. By filling molten resin into 
cavities in this state and molding, the guide roller is molded 
into a barrel-like shape. Thereafter, the molding burr 
projecting from the parting line is removed. 

According to the productionprocess of the above described 
fifth invention, as a first step, the parting line between the 
molds for injection molding is positioned at both the ends of 
the guide roller. By filling molten resin into cavities in this 
state and molding, the guide roller is molded into a barrel-like 
25 shape. Thereafter, the molding burr pro j ecting from the parting 
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line is removed. 

Accordingly, in the production processes of the fourth 
and fifth inventions, undercuts will not occur in molding the 
guide roller into the barrel-like shape. In the subsequent 
process, the molding burr slightly projecting from an outer 
periphery of the product may be only removed, and the subsequent 
process will be finished simply and in a short time. 

<Brief Description of the Drawings> 

Fig. 1 is a perspective view showing relation between 
tape reels and a lower half in a first embodiment of the invention 
(The lower half is simplified) . 

Fig. 2 is a sectional view of a cassette case and one 
of the tape reels contained in the cassette case. 

Fig. 3(a) is a sectional view of a cassette case of an 
L cassette and one of the tape reels contained in the cassette 
case, and Fig. 3(b) is a sectional view of a cassette case of 
an LL cassette and one of the tape reels contained in the cassette 
case . 

Fig, 4 is a plan view of a lower half of a magnetic tape 
cassette according to a second embodiment of the intention, 
in which (a) is the lower half of an M size, and (b) is that 
of an L size. 

Fig. 5 is a plan view of a lower half of a magnetic tape 
cassette according to a third embodiment of the intention, in 
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which (a) is the lower half of an M size, and (b) is that of 
an L size- 

Fig. 6 is a sectional view showing shapes of molds in 
a fourth embodiment of the invention. 
5 Fig. 7 is a perspective view showing a finished state 

of a guide roller which has been molded by employing the molds 
in Fig. 6. 

Fig. 8 is a sectional view showing shapes of molds in 
a fifth embodiment of the invention. 
10 Fig. 9 is a perspective view showing a finished state 

of a guide roller which has been molded by employing the molds 
in Fig. 8. 

Fig. 10 is an exploded perspective view showing a 
conventional magnetic tape cassette for a DVC . 
15 Fig. 11 is an enlarged perspective view showing a tape 

guide in Fig. 10. 

Fig. 12 is a plan view of a lower half of the conventional 
magnetic tape cassette. 

Fig. 13 is an exploded perspective view showing main 
20 components of a beta cam L cassette, one example to which the 
guide roller of the invention is applied. 

Fig. 14 is a longitudinally sectional view and an end 
view showing a conventional process for producing a guide roller 
in a barrel-like shape. 

25 
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<Best Mode for Carrying Out the Invention> 

Herein below, a first embodiment of the invention will 
be described in detail referring to Figs, 1 to 3 . Fig. 1 is 
a perspective view showing relation between tape reels and a 
lower half in a first embodiment of the invention (The lower 
half is simplified). Fig. 2 is a sectional view of a cassette 
case and one of the tape reels contained in the cassette case, 
and Fig. 3(a) is a sectional view of a cassette case of an L 
cassette and one of the tape reels contained in the cassette 
case, and Fig, 3(b) is a sectional view of a cassette case of 
an LL cassette and one of the tape reels contained in the cassette 
case . 

As shown in Fig. 1, a magnetic tape cassette 1 of the 
embodiment has a pair of tape reels 20, 25 in a cassette case 
consisting of an upper and a lower halves. These tape reels 
20, 25 respectively have upper flanges 21 , 26 in a substantially 
disc-like shape for restricting vertical movements of amagnetic 
tape 6, lower flanges 22, 27, and bosses 23, 28 which are 
integrally formed with the lower flanges 22, 27 and around which 
the aforesaid magnetic tape 6 is wound. The upper flanges 21, 
26 and the bosses 23, 28 of the tape reels 20, 25 are fixed 
by engaging weldable ribs formed on top ends of the bosses 23, 
28, which are not shown, respectively with holes formed in the 
upper flanges 21, 26, which are not shown, and by ultrasonic 
welding the aforesaid weldable ribs. 
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The lower half 12 constituting a half body of the aforesaid 
cassette case is provided with a lower half 5a of a front wall, 
cut-outs 7a, 7b through which the magnetic tape 6 is guided 
in and out, and tape guides 8a, 8b which are formed between 
ends of the lower half 5a and the cut-outs 7a, 7b, These tape 
guides 8a, 8b are adapted to come into a sliding contact with 
the magnetic tape 6 while the magnetic tape cassette 1 is played 
back or so, to guide the magnetic tape 6 under a certain tension. 
Positioning of this magnetic tape 6 in a vertical direction 
is performed by means of the lower flanges 22, 27 and ribs 9a, 
9b which are formed at a front end of the lower half 12, while 
an openable lid is closed, in other words, the magnetic tape 
6 is not running for playback or so. 

As shown in Fig. 2, a height of a radially inner portion 
22a of the lower flange 22 is set to be A. Here, the height 
A means a distance from a surface of the lower half 12 (a face 
in contact with a table) to the radially inner portion 22a of 
the lower flange 22 (a rectilinear distance in pararell to an 
axis of rotation of the tape reel 20) , when the magnetic tape 
cassette 1 is placed on the table, for example. 

Moreover, a height of the rib 9a of the lower half 12 
which is a withdrawing portion of the magnetic tape 6 is set 
to be B. Here, the height B means a distance from the surface 
of the lower half 12 (the face in contact with the table) to 
an upper end of the rib 9a (a rectilinear distance in pararell 
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to the axis of rotation of the tape reel 20) . Moreover, although 
there are shown only the tape reel 20 and a half of the lower 
half 12 in Fig. 2, the relation as described below is the same 
with the other tape reel 25 and the other half of the lower 
half. 

A difference (A - B) between the height A of the radially 
inner portion 22a of the aforesaid lower flange 22 and the height 
B of the rib 9a of the lower half 12 is set to be equal in a 
plurality of magnetic tape cassettes having different sizes, 
for example, the S cassette, L cassette and LL cassette. 

More specifically, when a height Al of a radially inner 
portion 32a of a lower flange 32 provided in the L cassette 
as shown in Fig. 3(a) is 10mm, for example, and a height Bl 
of a rib 35a of a lower half 35 is 9mm, for example, a height 
A2 of a radially inner portion 42a of a lower flange 42 provided 
in the LL cassette as shown in Fig. 3(b) is set to be 12mm, 
for example, and a height B2 of a rib 45a of a lower half 45 
is set to be 11mm, for example. In short, Al - Bl = A2 - B2 
= 1mm, which is the same in the L cassette and the LL cassette. 
By setting the difference in this manner, the difference in 
parts for restricting the height of the magnetic tape in the 
LL cassette is not different from the difference in the Lcassette, 
and therefore, even in the LL cassette, a certain tension will 
be created so that the magnetic tape 6 may not be slackened, 
and positional restriction of the magnetic tape 6 can be 



performed in a stable manner. 

Moreover, in the L cassette and the LL cassette which 
have an equal size in height, establishing a relation of HI 
= H2 in short, andhave different sizes in a horizontal direction, 
5 other dimensional relations are preferably set to be as follows; 
=□ 

Relation between a thickness Ul of an upper half 36 and 
a thickness U2 of an upper half 46 is Ul^ U2 (relation Ul > 
U2 to an extremely small extent is preferably established in 
10 order to enlarge a gap between a tape reel 40 and the upper 
half 46 in the LL cassette) , and relation between a thickness 
LI of the lower half 35 and a thickness L2 of the lower half 

45 is LI ^ L2 (relation LI > L2 to an extremely small extent 
is preferably established in order to enlarge a gap between 

15 the tape reel 40 and the lower half 45 in the LL cassette) . 
Relation between a distance CI between the upper half 36 and 
an upper flange 31 and a distance C2 between the upper half 

46 and an upper flange 41 is CI ^ C2 (relation CI > C2 to an 
extremely small extent is preferably established in order to 

20 enlarge a gap between the upper flange 41 and the upper half 
46 intheLL cassette) , and relation between a distance Dl between 
the lower half 35 and the lower flange 32 and a distance D2 
between the lower half 45 and the lower flange 42 is Dl ^ D2 
(relation Dl > D2 to an extremely small extent is preferably 

25 established in order to enlarge a gap between the lower flange 
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42 and the lower half 45 in the LL cassette) , 

Usually, a tape supporting face of the lower flange has 
a gradient toward an outer circumference of the lower flange, 
andanef feet of this gradient may be concerned. However, because 

5 the gradient is very small, and even though a diameter of the 
lower flange is relatively large, the gradient will be smaller 
correspondingly, as shown in Figs. 3(a), (b) , it will be 
sufficient only that the above mentioned relations between the 
heights Al, A2 and the heights Bl, B2 be established as above. 

10 It is to be noted that the invention is not limited to 

the above described embodiment, but appropriate modifications 
and improvements are possible- For example, it goes without 
saying that the invention can be applied to other cassettes 
than the DVC . 

15 Now, a second embodiment of the invention will be described 

in detail, referring to Fig. 4 . Fig. 4 is a plan view of a lower 
half of a magnetic tape cassette according to the second 
embodiment of the invention. Since a basic structure of this 
second embodiment is the same as that of the conventional 

20 magnetic tape cassette as shown in Fig. 10, the same components 
will be denoted with the same reference numerals, and their 
explanation will be omitted or simplified. 

Fig. 4 (a) is a lower half of an M cassette, and Fig. 4 (b) 
is a lower half of an L cassette which has a larger outer dimension 

25 than the M cassette. 
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Tape reels 70, 80 of the L cassette are larger than tape 
reels 70, 80 of the M cassette and can have a larger amount 
of a magnetic tape wound around them than in the M cassette. 
A pair of positioning holes 90a, 90b as targets for positioning 
the cassette in a recording and reproducing apparatus are 
provided at a front side of a lower half 52 in each of the cassettes . 
Distances between the positioning holes are the same in the 
cassettes of both the sizes, and common positioning pins in 
the recording and reproducing apparatus are inserted into the 
positioning holes 90a, 90b from below the cassette, thereby 
to position the cassette, 

A pair of tape guides 58a, 58b for restricting running 
areas of a magnetic tape inside the cassette are provided near 
the positioning holes 90a, 90b. The magnetic tape is adapted 
to be stretched across the pair of the tape guides 58a, 58b 
when the cassette is not in use. A distance between the pair 
of the tape guides 58a, 58b is longer in the L cassette than 
in the M cassette. 

However, relations between bosses 73, 83 of the reels 
70, 80 and the tape guides 58a, 58b are the same in the L cassette 
and the M cassette, and tape running paths connecting the bosses 
73, 83 and the tape guides 58a, 58b have the same inclinations 
0 with respect to a determined direction in both the cassettes . 
In this embodiment, the inclinations 9 with respect to a back 
and forth direction of the cassettes are the same in both the 



cassettes . 

As the results, although a width of a tape running opening 
92 is larger in the L cassette than in the M cassette, the 
difference is not so large as in the conventional case . Similarly, 
5 with respect to tape running areas S in the recording and 
reproducing apparatus, there is no such a large difference 
between the L cassette and the M cassette, as in the conventional 
case. As apparent when Fig. 4(b) is compared with Fig. 12(b), 
the tape running areas S of the L cassette according to this 
10 embodiment in the recording and reproducing apparatus is 
remarkably narrower than the tape running areas S of the 
conventional L cassette in the recording and reproducing 
apparatus . 

Therefore, according to this second embodiment, even 
15 though the cassette is larger in size, the tape running areas 
S in the recording and reproducing apparatus will not be 
increased to a large extent. Thus, spaces near the tape running 
openings 92 can be effectively utilized, such as arranging 
additional members near the tape running openings 92. 

20 

Now, a third embodiment of the invention will be described. 
Fig. 5 is a plan view of a lower half of a magnetic tape 
cassette in the third embodiment according to the invention. 
Since a basic structure of this third embodiment is the same 
25 as that of the above described second embodiment, the same 
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components will be denoted with the same reference numerals 
and their explanation will be omitted or simplified. 

Fig, 5(a) shows a lower half 52 of the M cassette, and 
Fig. 5(b) shows a lower half 52 of the L cassette. 
5 A characteristic structure of this third embodiment is 

that widths W of the tape running openings 92 in a horizontal 
direction of the cassettes are equal irrespective of dimension 
of the cassettes. Inner sides of the magnetic tape running 
openings 92 are defined by the tape guides 58a, 58b, and outer 
10 sides thereof are defined by bosses 91a, 91b for small screws. 
The distances W between the tape guides 58a, 58b and the bosses 
91a, 91b for the small screws forming the tape running openings 
92 are equal in both the cassettes. Moreover, distances between 
the positioning holes 90a, 90b are equal in both the cassettes, 
15 and a distance between the tape guides 58a, 58b in the L cassette 
is larger than that in the M cassette. 

Although the tape running areas S of the L cassette in 
the recording and reproducing apparatus is larger than those 
of the M cassette, there is no such a large difference as in 
20 the conventional case. As apparent when Fig. 5(b) is compared 
with Fig. 12(b), the tape running areas S of the L cassette 
according to this embodiment in the recording and reproducing 
apparatus is remarkably narrower than the tape running areas 
S of the conventional L cassette in the recording and reproducing 
25 apparatus . 
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Therefore, according to the third embodiment , even though 
the cassette is larger in size, the tape running areas S in 
the recording and reproducing apparatus will not be increased 
to a large extent- Thus, spaces near the tape running openings 
92 can be effectively utilized, such as arranging additional 
members near the tape running openings 92. 

The invention is not restricted to the above described 
embodiment, but can be appropriately modified and improvedbased 
on concept of the invention. For example, although the above 
described embodiment has been described referring to the M 
cassette and the L cassette, a similar structure is applied 
to a cassette of an S size for a DVC. In addition, the invention 
is not restricted to the DVC, but can be applied to any type 
of magnetic tape cassettes, provided that they may be such 
magnetic tape cassettes as operable in the same recording and 
reproducing apparatus, but their recording and reproducing 
systems, size numbers, etc. are not limited. 

Now a fourth embodiment of the invention will be described 
in detail referring to Figs. 6 and 7. Fig. 6 is a sectional 
view showing shapes of molds in the fourth embodiment of the 
invention. It is to be noted that because structures of guide 
rollers and a magnetic tape cassette to which the guide rollers 
are mounted are similar to the conventional case, their 
explanation will be omitted. 
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As shown in Fig. 6, a parting line PLl between a pair 
of molds 260, 262 for injection molding (260 is a movable mold, 
and 262 is a fixed mold) is positioned at a center of a guide 
roller 236 in a barrel-like shape which is a res in molded article, 
5 that is, the largest diameter portion of the guide roller, and 
the molds are formed in a shape of cavities divided in halves 
at the center. In the cavities of both the molds 2 60 , 262, portions 
264, 266 for forming a pin hole 236a of the guide roller 236 
are projected in their respective center parts to be abutted 
10 against each other at a position of a parting line PL2 . It goes 
without saying that the parting line PL2 is not limited to the 
position as shown in the drawing, but can be appropriately 
changed, for example, to a substantially center part (the same 
position as the line PLl) or so. 
15 Accordingly, in a state where the molds 260, 262 are 

abutted against each other, molten resin which has been filled 
in the cavities through runners and gates formed in the molds 
260, 262, although not shown, will be molded into a shape of 
the cavities. After the resin has been hardened, the movable 
20 mold 260 is released from the fixed mold 262, and then, by 
thrusting a knock-out pin which is not shown, the guide roller 
236 molded in the barrel-like shape will be discharged to a 
position for stocking the products. 

Fig. 7 shows the guide roller 236 which has been molded 
25 through the above described injectionmoldingprocess . The guide 

26 



roller 236 has been molded substantially into a shape of a 
finished product having accuracy according to accuracy of the 
molds and abutting precision, except that a molding burr 236' 
along the af oresaidparting line PLl is projected from the center 
part and another molding burr 236" along the aforesaid paring 
line PL2 is projected from a tapered edge face at its one end. 
The first molding burr 236' in a circumferential direction, 
and the second annular molding burr 23 6" along the tapered edge 
will be cut in a subsequent cutting process , and then, the barrel 
shaped guide roller 236 as the f inishedproduct will be obtained. 

Fig. 8 is a sectional view showing shapes of molds 
according to a fifth embodiment of the invention. As shown in 
Fig. 8, a parting line PLl between a pair of molds 270, 272 
for injection molding (270 is a movable mold, and 272 is a fixed 
mold) is positioned at both ends of a guide roller 236 which 
is a resin molded article, and the molds are formed in a shape 
of cavities divided in halves at both the ends. In respective 
center parts of both the molds 270, 272, a pair of core molds 
274, 276 of a sideways extraction type for forming a pin hole 
236a of the guide roller 236 are arranged so as to be abutted 
against each other. 

At a parting line PL2 between both the core molds 274, 
276, one end of the pin hole 236a is formed as a tapered edge. 
This allows the core molds 274, 276 to be released without 
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creating an undercut. However, it is needless to say that the 
parting line PL2 is not limited to the position as shown in 
the drawing, but can be appropriately changed, for example, 
to a substantially center part (the same position as the line 
PLl in Fig. 6) . 

Accordingly, in a state where both the molds 270, 272 
and the core molds 274, 276 are abutted against each other, 
molten resin which has been filled in the cavities through 
runners and gates formed in the molds 27 0, 272, although not 
shown, will be molded into a shape of the cavities. After the 
resin has been cooled, the movable mold 270 is released from 
the fixed mold 272 as indicated by an arrow, and by separating 
the core molds 274, 276 from each other, the guide roller 236 
molded in a barrel-like shape can be obtained. 

It is to be noted that the releasing process of the molds 
270 to 274 may be conducted in any order, provided that the 
molds do not interfere with one another in a direction of 
extraction . 

Fig. 9 shows the guide roller 236 which has been molded 
through the above described in j ect ion molding process . The guide 
roller 236 has been molded substantially into a shape of a 
finished product having accuracy according to accuracy of the 
molds and abutting precision, except that a molding burr 236' 
along the aforesaid parting line PLl is projected along a half 
divided position on an arc-shaped face and a half divided 
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position on an end face, and a second circular molding burr 
236" is projected along a tapered edge of one of the openings 
of the pin hole 236a. 

Therefore, in a subsequent process , the molding burr 23 6 ' 
5 will be removed by applying a cutting edge along the arc-shaped 
face and by cutting, and the second annular molding burr 236" 
will be also removed by an end face treatment. 

Although there are more molding burrs formed in this fifth 
embodiment than in the fourth embodiment, it is advantageous 

10 that precision test and shape modification can be performed 
at the same time in the subsequent process, with a less cutting 
amount and in a shorter working time, as compared with the 
conventional case in which a molded article in a shape of a 
straight cylinder has been machined into a barrel-like shape. 

15 ■ The invention is not restricted to the above described 

embodiments, but appropriate modifications and improvements 
are possible For example, it is apparent that an object of 
application of the invention is not limited to abeta cam cassette, 
but any cassette having barrel shaped guide rollers formed of 

20 resin can be the object of the application. 
<Industrial Applicability> 

As described herein above, in the magnetic tape cassettes 
according to the invention, the positional restriction of the 
magnetic tape can be conducted in a stable manner while 

25 maintaining a certain tension even in a large cassette, because 
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differences between the heights of the radially inner portions 
of the lower flanges and the heights of the ribs in the lower 
halves for restricting the height of the magnetic tapes are 
equal in a plurality of the magnetic tape cassettes which are 
5 equal in vertical size and different in size in a horizontal 
direction. 

Consequently, the magnetic tape will not be slackened, 
and damages of the tape edges can be prevented. 

Moreover, according to the invention, because the tape 

10 running paths connecting the bosses around which the magnetic 
tapes are wound and the aforesaid guide members have the same 
inclinations, even in a plurality of magnetic tape cassettes 
having different outer sizes, the tape running areas in the 
recording and reproducing apparatus will not be enlarged to 

15 a large extent, even though the outer sizes are increased. 

Further, according to the invention, because a pair of 
the tape running openings have the same width in a horizontal 
direction of the cassette, even in the plurality of the magnetic 
tape cassettes having different outer sizes, the tape running 

20 areas in the recording and reproducing apparatus will not be 
enlarged to a large extent, even though the outer sizes are 
increased . 

Therefore, it will be possible to provide additional 
members near the tape running openings in the recording and 
25 reproducing apparatus, and the recording and reproducing 
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apparatus will not be upsized by providing the members. 

In the process for producing the guide roller in the 
magnetic tape cassette according to the invention, the parting 
line between the molds for injection molding is positioned at 
5 the largest diameter portion of the guide roller so as to mold 
it into a barrel-like shape, and thereafter, the molding burr 
projected from the parting line is removed, or the parting line 
between the molds for injection molding is positioned at both 
ends of the guide roller so as to mold it into a barrel-like 
10 shape, and thereafter, the molding burr projected from the 
parting line is removed. Therefore, the guide roller can be 
directly molded into the barrel-like shape by inj ectionmolding, 
with the simple subsequent process, and can be manufactured 
at a low cost- 
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WHAT IS CLAIMED IS: 

1. A magnetic tape cassette adapted to be operated in 
a recording and reproducing apparatus which can commonly operate 
a plurality of magnetic tape cassettes that have vertical sizes 
equal to each other in a vertical direction and horizontal size 
different from each other in a horizontal direction, 

wherein each of said plurality of the magnetic tape 
cassettes is provided with tape reels having bosses around which 
said magnetic tape is wound and also having upper and lower 
flanges for restricting vertical movements of themagnetic tape, 
and 

a cassette case includes an upper and a lower halves for 
rotatably accommodating said tape reels, 

said magnetic tape is restricted in height by said lower 
flanges and ribs provided at a front end of said lower half, 
and 

said plurality of the magnetic tape cassettes have 
radially inner portions of said lower flanges of said tape reels 
heights of which are different from each other , 

characterized in that differences between the heights 
of said radially inner portions of said lower flanges and the 
heights of said ribs in said lower halves for restricting the 
height of the magnetic tapes are the same in said plurality 
of the magnetic tape cassettes. 
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a plurality of magnetic tape cassettes which have different 
outer sizes and are operable in a same recording and reproducing 
apparatus, distances between positioning marks are equal, that 
distances between a pair of guide members for defining tape 
running areas of a pair of tape running openings at inner sides 
of the cassettes are different, and that tape running paths 
connecting bosses around which magnetic tapes are wound and 
said guide members have the same inclinations. 

3. A magnetic tape cassette characterized in that in 
a plurality of magnetic tape cassettes which have different 
outer sizes and are operable in a same recording and reproducing 
apparatus, distances between positioning marks are equal, that 
widths of a pair of tape running openings in a horizontal 
directionof said cassettes are equal, and that distances between 
a pair of guide members for restricting tape running areas of 
said tape running openings at inner sides of the cassettes are 
different . 

4. A process for producing guide rollers in a magnetic 
tape cassette, said guide rollers being rotatably supported 
near an inlet and an outlet of a magnetic tape and adapted to 
guide pay-off and take-up of said magnetic tape, 

characterized in that each of said guide rollers is a 
resinmolded article having its cylindrical part in a barrel-like 



shape, and that a parting line between molds for injection 
molding is positioned at the largest diameter portion of said 
guide roller tomold it into a barrel-like shape, and thereafter , 
a molding burr projected from said parting line is removed. 

5. A process for producing guide rollers in a magnetic 
tape cassette, said guide rollers being rotatably supported 
near an inlet and an outlet of a magnetic tape and adapted to 
guide pay-off and take-up of said magnetic tape, 

characterized in that each of said guide rollers is a 
resinmolded article having its cylindrical part in abarrel-like 
shape, and that a parting line between molds for injection 
molding is positioned at both ends of said guide roller to mold 
it into the barrel-like shape, and thereafter, a molding burr 
projected from said parting line is removed. 



Abstract 

The present invention aims to prevent damages of amagnetic 
tape in a magnetic tape cassette adapted to be operated in a 
recording and reproducing apparatus which can similarly operate 
5 a plurality of magnetic tape cassettes. 

More specifically, in the invention, differences (Al - 
Bl, A2 - B2) between heights Al, A2 of radially inner portions 
{32a), {42a) of lower flanges {32), (42) and heights Bl, B2 
of ribs (35a), (45a) of lower halves (35), (45) for restricting 
10 a height of the magnetic tape are equal (Al - Bl = A2 - B2) 
in a plurality of the magnetic tape cassettes which have the 
same vertical sizes and different sizes in a horizontal 
direction - 
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